In a "blind" study, skeletal muscle biopsies were obtained from the trunk of 13 
Vascular disease SINCE the advent of insulin, the most serious complications of the diabetic state are related to degenerative changes of the vessels, which are more severe and occur at an earlier age than in nondiabetics. While the arteriosclerosis cannot be differentiated morphologically from that of nondiabetics, the alterations of the small vessels in retinas and renal glomeruh are generally considered to be characteristic of diabetes mellitus. A search for similar lesions in the capllaries of other organs began with the first description of retinal changes several decades ago. Attention has focused on the thickened capillary This investigation was supported in part by Research Grant AM 08521 from the U.S. Public Health Service.
Paper was presented at the Annual Meeting of the American Heart Association, New York, New York, October 21 to 23, 1966. 690 basal lamina (BL ) * in diabetics and prediabetics in the belief that this morphological abnormality might explain some of the puzzling clinical features of diabetes mellitus. The increased resolution and magnification of the electron microscope have provided an opportunity to examine the BL in detail. The capillaries of the skin,1-4 skeletal muscle,5-" adipose tissue,6 and placenta'0 have been investigated so far. Thickened BLs have been frequently seen; however, their presence could not always be related to diabetes mellitus, nor was it seen in all diabetics.
Since previous studies have in most cases not been adequate in design, and since an accurate method for quantitation has been lacking, re-examination of the relationship of BL thickening to diabetes mellitus was undertaken.
This study differs from those previously reported in two respects. (1) The evaluation of the BL thickening was performed "blind," that is without the knowledge of the clinical data. ( 2) The area of the BL was measured and related to the total vessel area rather than simply measuring the thickness of the BL at selected sites of capillary circumference.
Methods
Twenty-five biopsies of trunk muscles were obtained from 25 male patients during surgery for a variety of conditions (table 1) . The tissues were assigned a code number which was broken only after the measurements were completed.
Thirteen patients with normal glucose tolerance, as determined by measurements of blood glucose 2 hours after ingestion of 100 g of glucose in orange juice, were classified as nondiabetics; eight with normal fasting levels but elevated glucose levels 2 hours after the ingestion of the glucose were classified as chemical diabetics; the remaining four patients who had an elevated fasting blood glucose were diagnosed as overt diabetics. The glucose concentration was measured in plasma with the Auto-Analyzer using the standard ferricyanide method. The upper limit of normal was established at 120 mg%.
Twenty-four biopsies were taken from the trunk muscles under general To measure the BL width, the sites and frequency of measurements around the perimeter of the vessel must be chosen arbitrarily. It is also necessary to decide whether to measure perpendicular to the outer endothelial surface or on a line which goes roughly through the center of the capillary. These considerations are compounded by the irregularity of the BL width around the perimeter of the capillary, which may be due to the angle of the section in relation to the vessel surface, to the cellular elements embedded into the BL, which may or may not be sectioned at this particular plane, or naturally occurring variation in its thickness. It is obvious that the average values obtained in this manner are likely not to reflect the true thickness of the normal and abnormal BL. There are two other possible sources of error if only the width of the BL is measured. No attention has been paid so far to the size of the vessels, although it is likely that the thickness of the BL Circultion, Volume XXXV. April 1967 Figure 3 Case 43, nondiabetic. The section includes the endothelial nucleuls and an erythrocyte within the lumen. The BL, whltich is relatively uniform in width, occuipies WC of the total vessel area. The granule berneath the sacrcolemmta is probably lipofuiscin. x13,O00.
is proportional to the caliber of the capillary. Furthermore, it is possible that the width of the BL varies xvith distention and contraction of the capillary, assuming that it undergoes such functional changes.
The vessel consisting onily of a cylinder, the cylinder wvall representing the BL, the ratio of the annuiltus area to the total airea of the cylinder cross section remains the same, regardless 3 ''7." 'T Figure 4 Case 7, tiorndiabetic. The B1L occulies 34% of the cmoss-.sectiolnal arzea of the capillar-y. It is otne of fetw cessels fouirndI that had an excessive amount of BL. Thirem is focal rarefaction of BL wcith a sug-gestion of laminiation. Variation of BL widicth mround the perimeter is striking.
x 13,000.
of the plaine of sectioninig, as loncg as the section inicludes the circumference of the vessel ( fig. 1) .
If r1 represents the outside radius aind r., the inside radiuis of the cylinder, then the ratio of the sturfae area of the anntluts to the total surface area of a cr0oss section perpendicular to the cylinder xvall is7;-rs Table 2 shows that the values for the areas covered by pericytes are also essentially identical for the three groups of patients; the small differences are not statistically significant. The obvious discrepancies between our results and those of previous investigations can be neither disregarded nor readily explained.
In txvo of the studies,''e-both of which were apparently not performed in a "blind" manner, the difference betxveen the BL width in diabetics and nondiabetics is small and, considerincg the small numiber of capillaries exarmined, it may not be significant. It 
